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Environmental Issue: Arsenic compounds are ubiquitous in the environment and are a major health problem in many parts of the world. Human exposure to arsenic
has been identified from both natural and anthropogenic sources. Most chronic exposure comes from drinking water, particularly in underdeveloped regions of the world such as
Chile, India, Bangladesh, and other Asian countries. Epidemiology studies suggest that chronic exposure to inorganic arsenic and its metabolites are associated with large
increases in cancer of the skin, bladder, and lung as well as more moderate increases in the kidney and liver. However, until recently, few useful animal models have been
developed to study arsenic carcinogenesis experimentally. Recent findings suggest that in utero exposure to inorganic arsenic increases the susceptibility of mice to liver and lung
cancer (Waalkes, 2003). This data suggests that investigation into age-related susceptibility to arsenic carcinogenicity is necessary for accurate estimation of human cancer risk.

Approach and Study Design: This National Health and Environmental Effects Research
Laboratory (NHEERL), multi-divisional (ECD, ETD, and RTD) research study is designed to fill known data Sodium Arsenite Life-Stages Study Design
gaps associated with arsenic cancer risk, particularly the influence of age on cancer susceptibility from ot 0

arsenic exposure. To do this, C3H mice were exposed to 85 ppm inorganic arsenic in their drinking water Ve B her
for 11 days during three stages of development: in utero (gestation day 8-19), pre-pubescence (postnatal S
day 21-32, and post-pubescence (postnatal day 56-67). Target tissues were (will be) taken and  waeenn
fractionated for analysis of protein profiles by 2-D gel electrophoresis (DIGE) and mass spectrometry, gene
regulation by microarray and DNA methylation analysis, and genetic toxicology by micronucleus induction. ;s
Additional groups of animals will be continuously exposed for an additional 52 weeks to determine
increased susceptibility to tumor/foci risk. Actual arsenic concentrations in milk and drinking water will be
chemically determined by Atomic Absorption Spectroscopy. Tx3-65 ppm

Preliminary results: Although there was no difference between the birth and tissue weights of
C3H pups exposed to 85 ppm sodium arsenite in utero versus control mice, earlier results show an
increase in tumors later in life (Waalkes 2003). Mice that were continually dosed from GD-8 to PD-32 were
significantly lower in both total body and liver weight. Water consumptions of dosed mice were also
significantly less than those not receiving sodium arsenite, however there was no significant difference in y b5 ooas  Posl  pom2 cos PoST
food consumption between all groups. Differences in water consumption may suggest a palatability issue Sec# Sac#2 Sac#e
related to the dosing solutions and/or differential susceptibility to general arsenic toxicity through time. hff tf’f h;‘
Preliminary results showed that the differences in body and liver weight observed at PD-32 are no longer e e postpiomoence
significant at PD-67, but that the differences become apparent again as the animals age beyond PD-100

(data not shown). No treatment-related differences in micronucleus induction were observed.
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Comparison of mouse body?, liver® and lung® weight at 32 days of age (postnatal day 32, PD-32) after water vehicle exposure (Control), 11-days of 85 ppm sodium arsenite exposure in utero only from gestation day 8
(GD8) to GD19 (In Utero), prolonged 85 ppm exposure from GD8 to PD-32 (continuous dose), and 11-days of 85 ppm exposure from PD-21 through PD-32 (PD-21+). * indicates significance (p<0.05).

On-Going Biological Endpoints Analysis: Tissues collected at GD-19, PD-32, and PD-67 will undergo genomic and proteomic profile evaluation. Tissues
collected at PD-67 and PD-360 will also undergo histopathological evaluation of preneoplastic and neoplastic lesions. Affymetrix Mouse Genome 430A 2.0 arrays will be used to
evaluate differential gene expression, and 2-D DIGE with LC/MS/MS will be used to identify differentially expressed proteins. Biological pathway determination will be performed using
the Database for Annotation, Visualization and Integrated Discovery 2.1 (DAVID). Tumor incidence, latency and multiplicity parameters will be evaluated in mice after 360 days of 85
ppm sodium arsenite exposure. Hepatic foci will also be evaluated by immunohistochemical analysis (GST-Pi positive foci) after the 360 day exposure.

e
b it

Affymetrix Mouse Genome 430A 2.0 Arrays Fluorescence 2-D Differential Gel Electrophoresis (DIGE) with LC/MS/MS Mouse Hepatic Foci (Preneoplasia)

Impact: These studies support regulatory human health requirements through characterizing age-related susceptibilities to tumors induced by
environmental chemicals. Results of these studies might be used to more accurately set environmental exposure standards for arsenic that do not rely on
default correction factors.

epascienceforum

Your Health ¢ Your Environment ¢ Your Future





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


